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Knight: Substances in Rain and Snow

SUBSTANCES IN RAIN AND SNOW
NICHOLAS KNIGHT

It seems important to gain a knowledge of the substances that
come down in the rains and snows on account of the argicultural
and hygenic significance. Similar work has been carried on for
some time in the chemical laboratories of Cornell College and
in many other places.
Our special purpose is to determine the amounts of nitrogen
compounds, chlorine, and sulphates in the rains and snows of this
locality.
The work was carried on under ordinary labo~atory conditions.
There is included a period of eight months, October 1, 1922 to
June 1, 1923. The samples were collected in two granite pans,
each twenty inches in diameter. The place is an open space near
the center of Mount Vernon, Iowa; which, including the college,
has a population of about 2,500 and is without manufacturing
enterprises. This condition eliminates excessive smoke contamination of the atmosphere. Throughout the work, every possible
precaution was taken to avoid contamination. The samples were
always collected soon after the precipitation, and the determinations were made as soon as possible thereafter.
Altogether forty-one samples were analyzed, of which twelve
were snow and twenty-nine were rain. There were 70 inches of
snow and 11.2 inches of rain. This represents 17.21 inches of rain
considering twelve inches of snow the equivalent of one inch of
ram.
\Ve found in the aggregate of the precipitations 20.35 pounds
of chlorine, 0.57 pounds of sulphate as S0 3 , and 3.93 pounds of
nitrogen, per acre. Phosphates were sometimes found, but only
as a trace, never in sufficient quantity to be determined.
Expressed in parts per million, the chlorine varies from 3.54
to 28.1. The precipitations in this section, both the rain and snow,
seem to come from the east, and the salt particles doubtless come
from the Atlantic Ocean. The spray on the shore may be caught
by the wind and it is borne across the continent, until it descends,
in solution, in the precipitations. The chlorine was determined
with hundredth normal silver nitrate, using neutral potassium
chromate as the indicator.
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The total nitrogen shows an average of 0.896 parts per million,
and is quite constant. Electrical storms seem to be responsible
for some of the higher averages.
The average per million of free ammonia is 0.34; albuminoid
ammonia 0.264; nitrogen in nitrates 0.346, and in nitrites 0.397;
and sulphates, S0 3 , 0.147.
The amount of the precipitation determines largely the number
of pounds of nitrogen supplied per acre; but an examination of
the nitrogen supplied by each of the 41 precipitations reveals quite
a vanat10n. This is due to the difference in the amount of rainfall, namely, 0.05 to 1.8 inches, and it shows a marked degree of
concentration in the smaller precipitations. The same standard
reveals the fact that during continuous precipitation, such as
occurred November 5 to 27, the total nitrogen gradually
diminished.
We determined the various substances in each precipitation on
the basis that one inch of rain on an acre weights 226,875 pounds.
vVe express hearty thanks to John H. vVoehlk for his assistance in carrying on this investigation.
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